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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] It is related with a suitable laminating form solid-state capacitor to use this invention for 

electronic equipment, especially the smoothing circuit section of a power oudet, and its manufacture technique. 

[0002] 

Pescription of the Prior Art] hi recent years, in connection with a miniaturization and the high-reliability of electronic equipment, and 
carrying-izing, a miniaturization, highly-efificient-izing, and reinforcement of the electronic parts used for this are progressing. The development 
of the small mass solid-state capacitor which is a low impedance and has a low equivalent-series-resistance value (low ESR value) as a capacitor 
especially used for the output smoothing circuit section of power is desired. 

[0003] The aluminum solid-state electrolytic capacitor which makes a conductive functional poly membrane the quality of the electric field is a 
low impedance by carrying out the laminating of die capacitor element veneer, and the laminating form solid-state capacitor of ** [ many ] which 
can be considered as the small mass capacitor which has a low equivalent-series-resistance value is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] Since an anodic oxide film existed in the fi*action into which the capacitor element veneer laminates 
the laminating form solid-state capacitor proposed now in the manufacture technique, in the electric welding process, laminating number of 
sheets was [ 2-3 sheets ] limits. Moreover, the technique of carrying out the laminating of the 2-3 or more sheets was technically difficult, and 
became the cost rise, and the problem are scarce was also in utilization. 

[0005] Moreover, in the conventional solid-state capacitor, since etching processing of the whole fi-ont face of metal substrates, such as 
aluminum, is carried out, it is split-face-ized and it will be etched by the anode plate fraction of the capacitor element veneer, when the 
laminating of the capacitor element veneer was carried out, there was a problem that the laminating of this anode plate fraction that became thin 
became difficult. 

[0006] this invention was made in view of the above-mentioned point, and makes [ many ] laminating nimiber of sheets, and it aims at 
large-capacity-izing being possible, and an anode plate fraction not becoming thin by etching processing, and ofifering the laminating form 
sohd-state capacitor with an easy laminating process, and its manufacture technique. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical probrem invention given in this application claim 1 While an 
insulating resin layer is formed in the front face of the boundary section of the fraction used as the anode-terminal section of the plate-like metal 
base which can form an anodic oxide film, and the fraction in which the capacitor section is formed Split-face-ize the front face of the fraction 
used as this capacitor section, and into this split-face-ized fraction An anodic oxide film. Form a conductive fiinctional poly membrane and a 
conductor layer, form the capacitor section, and it considers as the capacitor element veneer. Two or more sheets laminating of the capacitor 
element veneer is carried out, and it is characterized by joining the conductor layers of the capacitor section with an electric conduction paste, 
joining the plate-like metal bases of the anode-terminal section by the electric spot welding or laser welding, and constituting a laminating form 
solid-state capacitor element. 

[0008] Moreover, invention given in this application claim 2 leaves the fraction used as the capacitor section to the front face of the plate-like 
metal base which can form an anodic oxide fihn, forms an insulating resin layer and masks other fractions. Carry out etching processing of the 
fraction which has not carried out this masking, split-face-ize it, and into this split-face-ized fraction An anodic oxide film. Form a conducive 
functional poly membrane and a conductor layer one by one, and the capacitor section is formed. Furthermore, except for the fraction which 
adjoins the capacitor section, remove the masked insulating resin layer, expose a plate-like metal base, and the capacitor element veneer is 
manufactured. Two or more sheets laminating of the capacitor element veneer is carried out, and the conductor layers of the capacitor section are 
joined with an electric conducfion paste, the plate-like metal bases of a fraction which removed the insulating resin are joined by the electric spot 
welding or laser welding, and it is characterized by considering as a laminating form solid-state capacitor element. 

[0009] Moreover, while invention given in this application claim 3 forms a thick-fihn oxide fihn on anode in the front face of the boundary 
section of the fraction used as the anode-terminal section of the plate-like metal base which can form an anodic oxide fihn, and the fraction in 
which the capacitor section is formed Split-face-ize the front face of the fraction used as the capacitor section, and on the front face of this 
split-face-ized fraction An anodic oxide film. It considers as the capacitor element veneer as capacitor section in which the conductive functional 
poly membrane and the conductor layer were formed. Two or more sheets laminating of the capacitor element veneer is carried out, and the 
conductor layers of the capacitor section are joined with an electric conduction paste, the plate-like metal bases of the anode-terminal section are 
joined by laser welding, and it is characterized by constituting a laminating form solid-state capacitor element. 

[0010] Moreover, on the front face of the plate-like metal base which can form an anodic oxide film, invention given in this application claim 4 
forms an insulating resin layer, and masks the fraction used as the capacitor section. The insulating resin layer of the fraction which formed the 
thick-film oxide-film-on-anode layer in the fraction which has not carried out this masking, and masked it is removed. Carry out etching 
processing of this fraction, split-face-ize it, and on the front face of this split-face-ized fraction An anodic oxide film. Form a conductive 
functional poly membrane and a conductor layer one by one, and the capacitor section is formed. Furthermore, separate the fraction which cuts 
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. the predetermined position of the plate-like metal base of the thick-film oxide-fibn-on-anode formation section which follows the capacitor 
section, and contains this capacitor section from a plate-like metal base, and the capacitor element veneer is manufactured. Two or more sheets 
laminating of the capacitor element veneer is carried out, and the conductor layers of the capacitor section are joined with an electric conduction 
paste, the cut surfaces of a plate-like metal base are joined by laser welding, and it is characterized by considering as a lammatmg form 
solid-state capacitor element. 

[001 1] Moreover, invention given in this application claim 4 is characterized by performing pressure-proof enhancement processmg and 
enhancement processing in anti -corrosion to a thick-film oxide film on anode. 

[0012] ■ ^ u u 

[Embodiments of the Invention] Hereafter, the example of this invention is explained based on a drawing. Drawing 1 is drawmg showmg the 
manufacturing process of the laminating form solid-state capacitor of this invention. As shown in drawing 1 (a), it leaves the fraction 2 used as 
the capacitor fraction of this plate-like metal base 1 , using an aluminum plate (or foil) as a plate-like metal base 1 which can form an anodic 
oxide film, and other fractions 3 (anode-terminal section) are masked in the insulating resin layers 4, such as an epoxy resin. 
[0013] Then, etching processing of the front face of the fraction 2 used as the capacitor fraction of the plate-like metal base I is carried out, it is 
split-face-ized, and on it, as shown in drawing 1 (b), the capacitor section 5 is formed. The capacitor section 5 is the structure which formed the 
anodic oxide film 5- 1 , the conductive functional poly membrane 5-2, the graphite layer 5-3, and the silver paste layer 5-4 in the front face of the 
plate-like metal base I split-face-ized as shown in drawing I (c) one by one. 

[00 14] An anodic oxide fihn 5-1 forms the front face of the aluminum plate which is the plate-like metal base 1 with a well-known chemical 
conversion. As a conductive functional poly membrane 5-2, the polymer layer of heterocycle formula combination of a pyrrole, a thiophene, a 
fiiran, etc. is formed by the well-known electrolytic oxidation polymerization, for example. The graphite layer 5-3 carries out being nnmersed 
into graphite liquid etc., and is applied and formed on tlie conductive functional poly membrane 5-2. Moreover, the silver paste layer 5-4 is 
applied and formed on the graphite layer 5-3. Then, the front face of the plate-like metal base 1 of the fraction which left the predetermined 
section (boundary section of the capacitor section 5 and the anode- terminal section 3) which follows the capacitor section in the insulating resin 
layer 4, removed the edge as shown in drawing 1 (d), and was removed is exposed, and it considers as the capacitor element veneer 6. 
[0015] As shown in drawing I (e), two or more sheets (drawing three sheets) laminating of the capacitor element veneer 6 of the 
above-mentioned configuration is carried out, the silver paste layers of the capacitor section 5 are joined with a silver paste, plate-like metal base 
1 comrades of the anode-terminal section 3 are joined by the electric spot welding or laser welding, and the laminating form solid-state capacitor 
element 7 is manufactured. 

[0016] The fraction which serves as the anode-terminal section 3 of the plate-like metal base 1 by constituting the laminating form sohd-state 
capacitor element 7 as mentioned above is thick with tlie smooth side by which etching processing is not carried out, and since the anodic oxide 
film is not formed, it is easily joinable by the electric spot welding or laser welding, therefore -- many - the mass laminating form solid-state 
capacitor element which can carry out the laminating of the sheets [ several ] capacitor veneer is obtained 

[0017] An anode plate external terminal is attached in the anode-terminal section 3 for the cathode external terminal which is not illustrated 
among the capacitor section 5 of the laminating form solid-state capacitor element 7 of the above-mentioned configuration, sheathing, such as a 
predetermined resin, is performed, and it considers as a laminating form solid-state capacitor. 

[00 1 8] Drawing 2 is drawing showing other manufacUiring processes of the laminating form solid-state capacitor of this invention. As shown in 
drawing 2 (a), it leaves the fraction 2 used as the capacitor fraction of this plate-like metal base 1 , using an aluminum plate (or foil) as a 
plate-like metal base 1 which can form an anodic oxide film, and the thick-fihn oxide fihn on anode 1 0 is formed in other fractions 3 
(anode-terminal section), hi this case, the edge of the anode-terminal section serves as exposed-surface la of the plate-like metal base I. 
[00 1 9] Then, etching processing of the front face of the fraction 2 used as the capacitor fraction of the plate-like metal base 1 is carried out, it is 
split-face-ized, on it, as shown in drawing 2 (b), the capacitor section 5 is formed, and the capacitor element veneer 1 1 is manufactured. The 
capacitor section 5 is the structure which formed the anodic oxide film 5- 1 , the conductive functional poly membrane 5-2, the graphite layer 5-3, 
and the silver paste layer 5-4 in the front face of the plate-like metal base 1 split-face-ized as shown in drawing 2 (c) one by one. The formation 
technique of these anodic oxide fihns 5- 1 , the conductive fiinctional poly membrane 5-2, the graphite layer 5-3, and the silver paste layer 5-4 is 
the same as that of the case of drawing 1 , and an explanation is omitted. 

[0020] As shown in drawing I (d), two or more sheets (drawing four sheets) laminating of the capacitor element veneer 11 of the 
above-mentioned configuration is carried out, the silver paste layers of the capacitor section 5 are joined with a silver paste, and the 
laser-welding section 1 2 is formed in exposed- surface 1 a of the end face of the plate-like metal base 1 of the anode-terminal section 3, it joins to 
it, and the laminating form solid-state capacitor element 1 3 is manufactured. 

[002 1 ] since the laser-welding section 1 2 is formed in exposed-surface 1 Oa of the edge in which the fraction which serves as the anode-terminal 
section 3 of the plate-like metal base 1 by constituting the laminating form solid-state capacitor element 13 as mentioned above is thick with the 
smooth side by which etching processing is not carried out, and the thick anodic oxide film 10 is not formed and it joins to it — many — the mass 
laminating form solid-state capacitor element 1 3 with the easy laminating of the sheets [ several ] capacitor veneer is obtained 
[0022] An anode plate external terminal is attached in the anode-terminal section 3 for the cathode external terminal which is not illustrated 
among the capacitor section 5 of the laminating form solid-state capacitor element 1 3 of the above-mentioned configuration, sheathing, such as a 
predetermined resin, is performed, and it considers as a laminating form solid-state capacitor. 

[0023] Drawing 3 (a) to (d) is drawing showing the manufacturing process of the above-mentioned capacitor element veneer 1 1. As shown in 
drawing 3 (a), the aluminum plate (foil) with a front face smooth as a plate-like metal base 1 is prepared, and the hole 14 which becomes this 
plate-like metal base 1 with the flank of the anode-terminal section 3 (refer to the drawing 2 ) of a capacitor is pierced. Then, as shown in 
drawing 3 (b), a photoresist layer 1 5 is formed in the fraction which fomis the capacitor section 5. As shown in drawing 3 (c) in this status, the 
thick-fihn anodic oxide fihn 16 is formed in the fraction in which a photoresist layer 1 5 is not formed. 

[0024] hito the aqueous solutions, such as a nitric acid, a sulfuric acid, a phosphoric acid, and a chromic acid, formation of the above-mentioned 
thick-fihn anodic oxide fihn 16 is immersed, and anodic oxidation of the plate-like metal base 1 in which the photoresist layer 15 was formed is 
carried out, and it forms it. Adipic-acid ammonium etc. peiforms pressure-proof enhancement processing and processing by pressurization 
steam sealing on an anti -corrosion disposition as after treatment ^er fonnation of this thick-film anodic oxide film 16. 
[0025] hi case it exfoliates and etching processing of the photoresist layer 1 5 is carried out so that it may mention later by performing this 
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pressure-proof enhancement processing and enliancement processing in anti -corrosion, and conductive functional poly membranes, sucn as the 
poly pyrrole layer, are further formed by the electrolytic oxidation polymerization, the thick-fibn anodic oxide fihn 1 6 can be equal to this etching 
processing or an electrolytic oxidation polymerization. 

[0026] Then, the periphery 17 of the fraction which forms the capacitor section 5 as it exfoliates and a photoresist layer 15 is shown in drawing 
3 (d) is pierced, then, the fraction which forms this capacitor section 5 - etching processing - carrying out - a split face — izing -- the front face 
- formation - it -izing-processes, an anodic oxide film 5- 1 is formed, and the conductive functional poly membrane 5-2, the graphite layer 5-3, 
and the silver paste layer 5-4 are formed further one by one Then, by cutting the fraction { line C of view 3 (d)} which connects the base of a hole 
1 4 and the hole 14, the capacitor element veneer 1 1 of the cross-section structure shown in drawing 2 (b) is completed. 
[0027] By manufacturing the capacitor element veneer 1 1 through the above-mentioned process, a hole 14 is pierced to the aluminum plate 
which is the plate-like metal base 1 , other processes except each process of the punching of formation of a photoresist layer 1 5 and sublation, 
and the periphery 17 turn into the down stream processing in a solution, and a down stream processing becomes easy. 
[0028] 

[Effect of the Invention] As explained above, as for invention given in this application each claim, the following outstanding effects are acquired. 

[0029] (1) the fraction which serves as the anode-terminal section only in the fraction from which the fraction by which invention according to 
claim 1 is split-face-ized serves as the capacitor section of a plate-like metal base -- with the thickness of a plate-like metal base and - since 
the anodic oxide fihn is not formed in a front face - the plate-like metal bases of this anode-terminal section - an electric spot welding or laser 
welding - easy - joinable -- many - it becomes a mass laminating fonn solid-state capacitor by carrying out the laminating of the sheets 
several ] capacitor veneer 

[0030] (2) According to invention according to claim 2, a mass laminating form solid-state capacitor according to claim I can manufacture 
easily. 

[003 1] (3) Since according to invention according to claim 3 etching processing of the fraction which forms a thick-film oxide fihn on anode 
except for the fraction used as the capacitor section of a plate-like metal base, and serves as the capacitor section is carried out and it is 
split-face-ized The fraction by which etching processing is carried out tunis into only the fraction in which the capacitor section is formed, the 
plate-like metal bases which removed the thick -film oxide film on anode of this anode plate section since the anode-terminal section was still the 
thickness of a plate-like metal base - laser welding - easy - joinable - many it becomes a mass laminating form soUd-state capacitor by 
carrying out the laminating of the sheets [ several ] capacitor veneer 

[0032] (4) According to invention according to claim 4, a mass laminating form solid-state capacitor according to claim 3 can manufacture 
easily. 
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(57) Abstract: 

PURPOSE: To reduce an increase in a leakage current 
due to unformed part caused by high conductivity of 
polypyrrole by masking the unformed part with an 
insulating material when a solid electrolytic capacitor is 
manufactured. 

CONSTITUTION: For example, an anode foil with leads 
is used, a connector of the foil to leads is covered with 
phenol resin, and cured. After this, a cathode foil with 
leads, and electrolytic sheet are wound, and are 
carbonized. This is dipped in ethanol solution of the 
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pyrrole, then dipped in aqueous solution of {^^^)2%'^4^ 

washed, and dried. After steps of dipping in the pyrrol 
solution to drying are executed ten times, it is 
resin-sealed, and manufactured as a product to produce 
a solid electrolytic capacitor. 
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